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(54) Drive apparatus in particular for a sliding door of a motor vehicle 

(57) A drive apparatus, in particular for the auto- 
malic actuation of a sliding door of a motor vehicle, 
comprising a fast running motor, the motor shaft of 
which is connected to a transmission with a large step- 
down ratio, the transmission having a first gear wheel 
which can be secured against rotation, via a releasable 
blocking device, and a second rotatabie gear wheel 
which is rotationally fixedly connected to an output drive 
shaft and which is rotatabie relative to the first gear 
wheel by the rotation of the motor when the first gear 
wheel is blocked, with the number of teeth of the first 
gear wheel only differing by a few teeth from the number 
of teeth of the second gear wheel and with the large 
step-down ratio being determined by this difference of 
the tooth numbers. By releasing the blocking device, the 
step-down ratio of the transmission changes. In particu- 
lar a step-down ratio of 1:1 results. The transmission is 
thereby capable of being driven in reverse, so that a 
manual actuation of the sliding door of a motor vehicle 
is possible, without the requirement for a releasable 
clutch device between the sliding door and the drive 
apparatus. 
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Description 

Technical Field 

[0001] The present invention relates to a drive appa- 
ratus, in particular for the automatic actuation of a slid- 
ing door of a motor vehicle. 

Background of the invention 

[0002] Such drive apparatuses normally operate with 
an electric motor and a step-down transmission. The 
small amount of space available in the region of the 
door proves to be problematic. Moreover, it mist be 
ensured that the door can also be moved manually with 
as little force as possible. 

SumniflrvQfths Invention 

[0003] The object of the invention is to set forth a drive 
apparatus of the initially named kind which has a low 
space requirement and enables easy manual move- 
ment of the door. 

[0004] This object is satisfied by a drive apparatus 
having a fast running motor, the motor shaft of which is 
connected to a transmission with a large step-down 
ratio, the transmission having a first gear wheel which 
can be secured against rotation, via a releasabie block- 
ing device, and a second rotatable gear wheel which is 
rotationally fixedly connected to an output drive shaft 
and which is rotatable relative to the first gear wheel by 
the rotation of the motor when the first gear wheel is 
blocked, with the number of teeth of the first gear wheel 
only differing by a few teeth from the number of teeth of 
the second gear wheel and with the large step-down 
ratio being determined by this difference of the tooth 
numbers. 

[0005] Through these features a high transmission 
step-down ratio can be realised in a small space. By 
releasing the blocking device, the high step-down ratio 
of the transmission can also be changed to a 1 :1 ratio. 
The transmission can thereby by driven in reverse, so 
that the sliding door can be actuated manually without it 
being necessary to provide a releasabie clutch device 
between the sliding door and the drive apparatus as in 
the known drive apparatuses. Through this, both the 
space required and the costs are also reduced. 
[0006] The transmission of the drive apparatus of the 
invention is preferably formed in the manner of a so- 
called harmonic drive or flex drive transmission com- 
prising a hollow gear having an inner toothed ring, the 
so-called circular spline, and a flexible ring with an outer 
toothed rim, the so-called flex spline, arranged therein, 
with the circular spline being releasably fixable against 
rotation via the releasabie blocking device and with the 
flex spline being rotationally fixedly connected to the 
output drive shaft or vice versa. The use of a such a 
transmission has proved to be advantageous with 



regard to the operational reliability and to the space 
requirement. 

[0007] In accordance with a further embodiment of the 
invention the transmission is formed in the manner of a 

5 cycio transmission comprising a rigid hollow gear, hav- 
ing an inner ring of teeth and a cam disc arranged 
therein which can be moved by means of an eccentric 
device, with the hollow gear being capable of being 
secured against rotation via the releasabie blocking 

10 device and the cam disc being rotationally fixedly con- 
nected to the output drive shaft or vice versa. This vari- 
ant has also proved to be advantageous with respect to 
the space requirement and to the operational reliability. 
[0008] In accordance with a further design of the 

75 invention the blocking device is electrically actuatable. 
The blocking device is preferably automatically actuated 
together with the motor. In this way the operation of the 
drive apparatus can be realised in a simple manner with 
a high step-down ratio through actuation of the blocking 

20 device and with a low step-down ratio on releasing the 
blocking device. 

[0009] ft is particularly preferable when the blocking 
device operates eiectromagnetically. The blocking 
device can in particular be formed as an electromag- 
25 netic brake. This is not complicated design-wise and is 
very reliable in operation. 

[001 0] In accordance with a further embodiment of the 
invention a sensor is present for detecting a motor rota- 
tion. It can be advantageously determined via the sen- 
30 sor whether the sliding door is moving because, in the 
drive apparatus of the invention which does not require 
a coupling device, the motor always turns when the slid- 
ing door is moving. 

[0011] The sensor is preferably integrated into the 
35 motor and is thereby better protected against environ- 
mental influences. 

[0012] In a further embodiment of the invention the 
motor is formed as a disc armature or pancake motor. 
This is a very cost-favourable quick running type of 
40 motor. As a result of the high step-down ratio of the 
transmission used for the drive apparatus of the inven- 
tion, this motor can be used without problem and the 
manufacturing costs of the apparatus can be lowered in 
this way. 

45 [001 3] In accordance with a further embodiment of the 
invention the transmission drives a drum onto which and 
from which a draw means, in particular a draw cable, 
can be wound and unwound. A design of this kind has 
proved advantageous for the actuation of a sliding door 

so or similar articles. 

Brief Description of t he Drawings 

[0014] The present invention will now be described, by 
55 way of example, with reference to the accompanying 
drawings, in which: 

Figure 1 is a schematic side view of a drive appara- 
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tus in accordance with the invention, 
Figure 2 is a schematic plan view of the front side of 
a transmission which can be used in the drive appa- 
ratus of Fig. 1 , and 

Figure 3 is a schematic plan view of the front side of s 
a variant of a transmission which can be used in the 
drive apparatus of Fig. 1 . 

Description of the Preferred Embodiment 

10 

[001 5] The drive apparatus shown in Fig. 1 includes a 
motor 1 which is in particular formed as a disc armature 
or pancake motor, with the motor shaft 2 of the motor 1 
being connected to a transmission 3. The transmission 
3 has an output drive gear 4 with outer teeth 5 and a rs 
blocking device 6 which is in particular formed as an 
electromagnetic brake. The outer teeth 5 of the output 
drive gear 4 stand in engagement with the outer teeth 7 
of a ring of teeth 8 on a drum 9 which is rotatabiy jour- 
nailed about an axis II. A non-illustrated draw cable 9 20 
can be wound onto and unwound from the drum 9 and 
acts in turn on a sliding door of a motor vehicle, which is 
likewise not illustrated. An activation of the motor 1 thus 
leads to an actuation of the sliding door by rotation of 
the drum 9. 25 
[001 6] The transmission 3, which is not shown in more 
detail in Fig. 1, can, for example, be formed in the man- 
ner shown in Fig. 2. The basic layout thereby corre- 
sponds to a so-called harmonic drive or flex drive 
transmission of a type known per se. A flexible ring 12 30 
with outer teeth 13 is arranged within a rigid hollow gear 
10 having inner teeth 11. In this embodiment the 
number of teeth of the inner toothed arrangement 1 1 is 
selected to differ from the number of teeth of the outer 
toothed arrangement 13. By way of example, the inner 35 
toothed arrangement 11 has 52 teeth and the outer 
toothed arrangement 13 has 50 teeth. 
[0017] An elliptical body 14 is rotatabiy journalled 
within the flexible ring 12 about an axis which corre- 
sponds to the motor axis I. The elliptical body 1 4 is rota- 40 
tionally fixedly connected to the motor shaft 2. In 
addition, a ball bearing 1 5 is provided between the ellip- 
tical body and the flexible ring 12. The rigid hollow gear 
10 is likewise rotatabiy journalled about the axis 1, but 
can be blocked via the blocking device 6 against rota- 45 
tion. The manner of operation of the transmission is as 
follows: 

[0018] On activating the motor 1 , the blocking device 
6 is automatically actuated at the same time and the 
hollow gear is thereby blocked. Through the rotation of so 
the motor shaft 2 the elliptical body 14 rotates and 
brings the teeth of the outer toothed arrangement 1 3 of 
the flexible ring 1 2 into engagement with the teeth of the 
inner toothed arrangement 1 1 of the hollow gear 10 in 
each case in the region of the main axis of the ellipse, ss 
As a result of the different number of teeth of the outer 
toothed arrangement 13 and of the inner toothed 
arrangement 11 the flexible ring 12 thus rotates about 



the axis I. To this extent, the function corresponds to 
that of a known harmonic drive transmission. 
[001 9] In the described example with 52 and 50 teeth, 
the flexible ring 12 rotates by one tooth relative to the 
hollow gear 10, i.e. about the axis i, on a rotation of the 
motor shaft 2, and thus of the elliptical body 1 4, through 
180°. With a full rotation the flexible ring moves on by 
two teeth. In this way, a step-down ratio of 1 :25 arises. 
The step-down ratio generally corresponds to the differ- 
ence of the number of teeth divided by the total number 
of the teeth of the flexible ring 1 2. 
[0020] The flexible ring 12 is coaxially arranged rela- 
tive to the output drive gear 4 and rotationally fixedly 
connected thereto. The rotation of the output drive gear 
4 thus corresponds to the rotation of the flexible ring 1 2. 
[0021 ] On stopping the electric motor 1 , the blocking 
device 6 is also released. The hollow gear 10 can now 
be rotated about the axis I. On manual shifting of the 
sliding door, the hollow gear 10 now rotates, together 
with the flexible ring 12, about the axis I. In this way the 
motor is driven with a transmission ratio of 1:1. When 
the motor 1 is stopped, the transmission of the invention 
can thus be driven backward!/ 
[0022] A sensor 1 6 can finally be provided in the area 
of the motor and detects a rotation of the motor 1 about 
the axis I. This can, for example, be a sensor which 
operates with light. The motor 1 is, namely, turned about 
the axis I on manual actuation of the sliding door, as a 
result of the design of the drive apparatus without a 
clutch in accordance with the invention. The manual 
actuation can thus be detected simply in this manner, by 
means of the sensor, in particular in order to activate the 
motor 1 to assist the door movement. 
[0023] In corresponding manner, the invention can be 
realised with the transmission shown in Fig. 3 which 
corresponds from its basic layout to a cyclo (or cycloi- 
dal) transmission known per se. The output drive gear 4 
is then connected via pins 17 to the inwardly disposed 
cam disc 18 of the cydo transmission, while the outer 
hollow gear 1 0 can be fixed via the blocking device 6 for 
the motor operation and can be released for manual 
actuation, so that the transmission can also be driven 
backwardly here when the motor is stopped. The cam 
disc 18 is in other respects moved via the motor shaft 2 
by means of an eccentric element 19 through the inter- 
mediary of a ball bearing 20. 
[0024] The hollow gear 10 could also, in each case, 
basically be rotationally fixedly connected to the output 
drive gear 4 and, in exchange, the flexible ring 12 or the 
inner cam disc 18 of the cydo transmission can be fixed 
via the blocking device 6 against a rotation about the 
motor axis I. in this case, a high step-down ratio also 
results in motor operation and a ratio of 1 :1 during man- 
ual operation, so that the transmission can be driven 
backwardly. 
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Claims 

1. Drive apparatus, in particular for the automatic 
actuation of a eliding door of a motor vehicle, com- 
prising a fast running motor, the motor shaft of s 
which is connected to a transmission with a large 
step-down ratio, the transmission having a first gear 
wheel which can be secured against rotation, via a 
releasabie blocking device, and a second rotatabie 
gear wheel which is rotationally fixedly connected w 
to an output drive shaft and which is rotatabie rela- 
tive to the first gear wheel by the rotation of the 
motor when the first gear wheel is blocked, with the 
number of teeth of the first gear wheel only differing 

by a few teeth from the number of teeth of the sec- is 
ond gear wheel and with the large step-down ratio 
being determined by this difference of the tooth 
numbers. 

2. Drive apparatus in accordance with claim 1, 20 
wherein the transmission is formed in the number of 

a so-called hairmonic drive or flex drive transmis- 
sion comprising a rigid hollow gear with an inner 
toothed ring (circular spline) and a flexible ring 
arranged therein and having an outer toothed ring 25 
(flex spline) in which the circular spline or the flex 
spline can be releasably fixed against rotation via 
the blocking device and the other respective ele- 
ment, flex spline or circular spline, is rotationally fix- 
edly connected to the output drive shaft. 30 



9. Drive apparatus in accordance with claim 1, 
wherein the motor is formed as a disc armature or 
pancake motor. 

10. Drive apparatus in accordance with claim 1, 
wherein the transmission drives a drum onto which 
and from which a draw means, in particular a draw 
cable, can be wound and unwound. 



3. Drive apparatus in accordance with claim 1, 
wherein the transmission is made in the manner of 
a cyclo transmission comprising a rigid hollow gear 
with an inner toothed ring and a cam disk arranged 35 
therein, wherein the hollow gear or the cam disc 
can be releasably fixed via the blocking device 
against rotation and the other respective element 
cam disc or hollow gear, is rotationally fixedly con- 
nected to the output drive shaft. 40 

4. Drive apparatus in accordance with claim 1 .wherein 
the blocking device is electrically actuatable. 

5. Drive apparatus in accordance with 4, wherein the 45 
blocking device is automatically activated together 
with the motor. 



6. Drive apparatus in accordance with 4, wherein the 
blocking device operates eiectromagnetically. so 

7. Drive apparatus in accordance with claim 1, 
wherein a sensor is present for the detection of a 
rotation of the motor. 

55 

8. Drive apparatus in accordance with 7, wherein the 
sensor is integrated into the motor. 
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